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Determination of Impurities in Tris(triphenylphosphine) Rhodium(I) Chloride by ICP-AES
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Abstract: A method for the determination of Al, Cu, Fe, Mg, Pd, Ni, Pb, Pt, Zn in tris(triphenylphosphine)
rhodium(I) chloride by ICP-AES was developed. The samples were digestion by HNO; and HCIOy, then
dissolved with HCI+HNO;. The matrix effects come from Rh to Fe, Ni, Pb, Pt, Zn were eliminated by
background point correction. The determination range is 0.001%~0.1%. The recoveries and RSD were
93.25%~117.0% and 0.18%~15.41%, respectively. Comparing with DC arc emission spectrometry, the

method is more accurate and precise, less comsumption of high purity rhodium and easy to operate.
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Tab.1 Effects of rhodium matrix on impurities

VI N 157 TAF 702U/ (ng/mL) o
éfziﬁfg 0.00  0.50 2.2 10.0 A
Al396 088 089 089 093 T
AlI308 090 091 090  0.87 T
Cu327 084 083 084 086 Tk
Cu324 084 083 0.84 087 T
Fe259 090 084 076 059 JTEETH
Fe238 091 087 084 085 BT
Mg285 085 085 084  0.83 LT
Mg279 085 490 173 625 JEHETIH
Ni231 088 085 083 082 BT
Ni341 084 083 075 050 JTEETH
Pb220 084 075 052 022 JTETH
Pb283 071 051 -0.19 282 JEHETI®
Pb405 085 087 095 134 B
Pd340 087 087 087 090 LT
Pd324 087 0.89 091 090 T
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%23 1 (Tab.1 continued)

TR AF 703U/ (ng/mL) s

ﬁﬁﬁg 0.00  0.50 22 10.0 A
Pt299 0.84 087 092 1.12 B
Pt265 085 =25 -12.6 -474 EETH
Zn213 086 084 078  0.74 B
Zn206 091 088 081  0.76 B

W BRI & AT R MRS 0.80 pg/mL.

F LA, NSRRI E (5 TR A )
MEGARARAERZ =T 5%, AT REEENHZIT
ROPTE LTI, HhET 25% I\ v ET
o A E TR NIIIEL. WK
1 /] LA H 5 10 mg/mL FIEE%) Fe259.Mg279.Ni341,
Pb220. Pb283. P1265 ¥JAF/E/“EHT#; X Pb405.
Pt299. Zn213. Zn206 HT#; X Fe238. Ni231..
Pd324 RGBT SCHR[41R ISR BOR I 220850
BREE AN G R 1 F 4, AR T DLR A,
E FRE 5 LV RERE S . El T RE VAR R B R R
FEAN 2.2 mg/mL, FF Pb405. Pt299. Zn213.
Zn206 WFHREG, R A IS A S R ]
W R ER . ARSCER BRI E WK R 2 Frol,

R 2 BEMFRFUTRNEE K

Tab.2 The determination wavelength of impurities

tE - BEKmm || tR MK/mm | TR BK/mam
Al 396.15 Cu 327.39 Fe 238.20
Mg 285.21 Ni 231.60 Pb 405.78
Pd 340.45 Pt 299.79 Zn 213.85

R 4 Tk RrmprE R

Tab.4 Recoveries of standard addition

2.5 K H FREIW e

FER IR ICE S HTRAL, 2 RIME 7 RIRE
B2 AV 2.2 mg/mL SRR T &2 T
RIKREE. THESRTICE 7 YOl e E 1 br i
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Tab.3 The detected limits of impurities (n=7) /(ug/mL)
a— W2 VAR FE ARV (2.2 mg/mL)
PERET s e 0 R
Al396.15  0.0019 0.0057 0.0026 0.0078
Cu327.39 0.00071 0.0021 0.0012 0.0035
Fe238.20  0.0041 0.012 0.0028 0.0084
Mg285.21 0.00085 0.0025 0.00023 0.00070
Ni231.60  0.0083 0.025 0.0091 0.027
Pb405.78  0.011 0.034 0.0094 0.028
Pd340.45  0.0036 0.011 0.0027 0.0081
Pt299.79  0.019 0.058 0.032 0.097
Zn213.85 0.0041 0.012 0.0060 0.018

HIZ% 3 AT L, B 1 Pt AEBER VAV HOAG HE B
e TG A R R BR A, e e R AR BE 1A
BRI 2 R R AR H PRAT 2. X PT RE A2 H
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N TR TR ATAT IR, SR INbs B
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JIAAA 0.200 pg/mL

JIAE 2.00 pg/mL

I 20.00 pg/mL

DAF{E/(ug/mL) B[R /% DAF{E/(ug/mL) [ /% DAF{E/(ug/mL) [ /%
Al 0.202, 0.200 101.0, 100.0 1.959,1.953 97.95, 97.65 18.88, 18.88 94.40, 94.40
Cu 0.207, 0.209 103.5, 104.5 2.064,2.054 103.2, 102.7 19.63, 19.52 98.15, 97.60
Fe 0.217,0.234 108.5, 117.0 2.162,2.136 108.1, 106.8 20.74, 20.76 103.7, 103.8
Mg 0.207, 0.205 103.5, 102.5 1.998, 1.991 99.90, 99.55 18.69, 18.65 93.45,93.25
Ni 0.208, 0.212 104.0, 106.0 2.064,2.072 103.2, 103.6 19.63, 19.65 98.14, 98.24
Pb 0.212,0.194 106.0, 97.00 2.064, 2.090 103.2, 104.5 19.69, 19.78 98.45, 98.90
Pd 0.210,0.213 105.0, 106.5 2.000, 1.999 100.0, 99.95 19.24,19.12 96.19, 95.60
Pt 0.208, 0.232 104.0, 116.0 2.236,2.198 111.8,109.9 21.01, 21.08 105.0, 105.4
Zn 0.210, 0.206 105.0, 103.0 2.036, 2.046 101.8,102.3 18.88, 18.98 94.39, 94.90
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Tab.5 The determination results of practical sample (n=7)

_ SRR ZE IR 1 5OS I RR
) SEHIME/%  RSDI%  CFIME/%  RSDI%
Al <0.001 8.72 <0.001 14.01
Cu <0.001 4.64 <0.001 9.71
Fe <0.001 19.61 <0.001 16.11
Mg <0.001 12.08 <0.001 11.05
Ni <0.001 21130 <0.001 15.02
Pb <0.001 2.68 <0.001 30.82
Pd <0.001 21380 <0.001 72.44
Pt 0.0082 3.69 0.0078 331
Zn <0.001 7332 <0.001 47.87
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